haemoglobin molecule of feetal hanmoglobin and adult hemoglobin, and to what extent they were determined by other factors in the environment of the hemoglobin.
Professor Bartels said that he thought there must be other factors outside the fretal molecule itself which might influence the combining ability of the hemoglobin. It might be that the same influence might have different results in feetal hemoglobin from that in adult h2moglobin.
The first thing which had been thought of, which was most important, and which had obtained extensive results was investigation of the concentration of the electrolytes inside the erythrocytes and this could change the affinity of the hemoglobin in the erythrocytes. To take an easier case, the large differences of the affinities in the goat's blood or in the lamb's blood could not be explained by differences in the electrolyte concentration in the goat's blood, the lamb's blood or the ftetal blood. This could never be done by changing the electrolytes, so that one has to say one does not know the reason. The transition of an infant at birth from a liquid to a gaseous environment involves a number of complicated adaptations. First comes the onset of breathing, and here the problem is not so much the immediate cause of the first breath but the mechanism which ensures the continuance of respiratory movements. Before birth the Arterial Po2 is about 20-25 mmHg and the Pco2 4045 mmHg, and in utero the feetus does not make regular respiratory movements. An hour or so after birth the arterial P02 has risen to 60-80 mmHg and the Pco2 is still about 40 mmHg, and the baby is breathing regularly. Clearly the changes in blood gas tensions are not responsible for the maintenance of breathing. This may be due to the increase in sensory stimuli after birth.
For instance the application of cold to a fretal lamb will initiate quiet rhythmic breathing movements even though the tracheobronchial tree is still filled with fluid. Alternatively Purves & Biscoe (1966) have proposed that the sensitivity of the systemic arterial chemoreceptors (e.g. of the carotid body) may be increased after birth by a reduction of blood flow as a result of increased sympathetic activity. If the°2 consumption of the carotid body remained constant a decrease in flow would make the receptors more sensitive to changes in arterial Po2 or Pco2. No direct measurements of flow have yet been made to test this ingenious hypothesis, which needs further appraisal.
One of the principal consequences of expansion of the lungs with air is to cause an increase in pulmonary blood flow, and hence to set in train the course of events which establish the adult type of circulation. Analysis of the mechanisms responsible for the fall in pulmonary vascular resistance on first expansion of the lungs has shown it to be due to three factors ofapproximately equal weight, gaseous expansion of the lungs, a rise in alveolar and arterial Po2 and a fall in Pco2. All these factors still operate after bilateral thoracic sympathectomy and vagotomy and there is now little doubt that they are due to a local action within the lung parenchyma itself (Dawes 1966) . The effect of local hypox&emia or hypercapnia in causing pulmonary vasoconstriction has been observed in the lungs of foetal lambs at a stage of gestation before viability, when the lungs are solid and incapable of gaseous expansion. And the extreme lability of the pulmonary circulation in the foetus and newborn has recently formed the basis of much pathophysiological speculation about the etiology of the pulmonary distress syndrome of the newborn. But the underlying mechanisms by which 02 lack, CO2 excess or a fall in pH cause pulmonary vasoconstriction is still uncertain.
Finally Dr Leonard Strang (1966) has provided new and interesting information as to the means by which fluid is removed from the tracheobronchial tree after birth. Aherne & Dawkins (1965) had found histological evidence of distended pulmonary lymphatics in newborn rabbits. Dr Strang and his colleagues have measured flow from the right lymphatic duct in feetal lambs, and have shown that there is an increase when ventilation is begun which is sufficient to account for one-third of the water and all the protein removed from the tracheobronchial tree. The lymph vessels draining areas other than the heart and lungs were tied off. This is an elegant but technically difficult method which may help in the investigation of the respiratory distress syndrome in the experimental animal.
So with the onset of breathing at birth, with the increase in blood flow through the lungs and the removal of excess fluid from the tracheobronchial tree and the interstitial tissue, the infant has made its first successful steps from a fluid to a gaseous environment. There are many questions still unanswered, not least how all these mechanisms are built up in each individual, ready for use when they are needed.
